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(see Rule 70. 16 and Section 607 ofthe Administrative Instructions under the PCT). 
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Basis of the report 
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II 
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III 
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IV 
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VI 
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VII 
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VIII 
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citations and explanations supporting such statement 
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Commissioner of Patents and Trademarks 
Box PCT 

Washington, D.C. 20231 
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Authorized officer . / 1 „ III) IJ . A 

OLIK CHAUDHWI C2?V V"2--— 
Telephone No. (703) 308-0956 (_^/ 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/US00/06258 



I. Basis of the report 



X 



I. With regard to the elements of the international application:' 
the international application as originally filed 
the description: 

pages 

pages 

pages 



1-31 



NONE 



, as originally filed 

, filed with the demand 



NONE 



filed with the letter of 



the claims: 

pages 

pages 

pages 

pages 



32-68 



NONE 



NONE 



, as originally filed 

, as amended (together with any statement) under Article 19 
, filed with the demand 



NONE 



filed with the letter of 



the drawings: 

pages 

pages 

pages 



1-17 



NONE 



, as originally filed 

, filed with the demand 



NONE 



the sequence listing part of the description: 

pages NONE 

pages 

pages 



, filed with the letter of . 



NONE 



, as originally filed 

, filed with the demand 



NONE 



, filed with the letter of . 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otlcrwise indicated under this item. 

These elements were available or furnished to this Authority in die following language which is: 

[ [ the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

| | the language of publication of the international application (under Rule 48.3(b,i). 

[" I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

I I contained in the international application in printed form. 

| [ filed together with the international application in computer readable form. 

[ | furnished subsequently to this Authority in written form. 

| [ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not gc beyond the disclosure in the 
international application as filed has been furnished. 

I i The statement that the information recorded in computer readable form is identical to the writen sequence listing has 
1 — 1 been furnished. 

The amendments have resulted in the cancellation of: 

NONE 



4.LXJ 



the description, pages_ 
the claims, Nos. 



NONE 



|x| the drawings, sheets/fig N0NE 



5 • [^| This report has been drawn as if (some of) the amendments had not been made, since they have been considered to go 

beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 
* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70 
and 70.17). 

**Any replacement sheet containing such amendments must he referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. statement 

Novelty (N) Claims (Please See supplemental sheet) YES 

Claims (Please See supplemental sheet) NO 

Inventive Step (IS) Claims (Please See supplemental sheet) YES 

Claims (Please See supplemental sheet) NO 

Industrial Applicability (IA) Claims (Please See supplemental sheet) YES 

Claims (Please See supplemental sheet) NO 



2. citations and explanations (Rule 70.7) 

Claims 1,13,26,37,52,69,89,1 10,1 18-126,131-137 lack an Inventive Step under PCT Article 33(3), as being obvious over 
US 5,241,197. The entire document describes a p-channel FET, including a single crystalline substrate, layers of SiGe, 
alternatively doped and undoped layers up to a nine layer structure, having a strain relief structure, a MODFET and a 
MOSFET. 



Japanese Patent Publication No. 05-121450 also describes in the abstract structure relevant to claims 
1,13,26,37,52,69,89,99,110,126 and 131-137. 



NEW CITATIONS 

NONE 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: Boxes I - VIII Sheet 10 

V. 1. REASONED STATEMENTS: 

The report as to Novelty was positive (YES) with respect to claims 1-140. 
The report as to Novelty was negative (NO) with respect to claims NONE. 

The report as to Inventive Step was positive (YES) with respect to claims 2-12,14-25,27-36,38-51,53-68,70-88.90-109,1 1 1- 
117,127-130and 138-140. 

The report as to Inventive Step was negative (NO) with respect to claims 1,13,26,37,52.69,89, 110, 118-126 and 131-137. 
The report as to Industrial Applicability was positive (YES) with respect to claims 1-140. 
The report as to Industrial Applicability was negative (NO) with respect to claims NONE. 



Form PCT/IPEA/409 (Supplemental Box) (July 1998)* 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 7 
H01L 29/778 



Al 



(11) International Publication Number: WO 00/54338 

(43) International Publication Date: 1 4 September 2000 (14.09.00) 



(21) International Application Number: PCT/USOO/06258 

(22) International Filing Date: 1 1 March 2000 (1 1.03.00) 



(30) Priority Data: 

60/124,299 



12 March 1999 (12.03.99) 



US 



(71) Applicant (for all designated Stales except US): INTER- 

NATIONAL BUSINESS MACHINES CORPORATION 
[US/US]; New Orchard Road, Armonk, NY 10504 (US).. 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): CHU, Jack, O. [US/US]; 44 
Shelbourne Lane, Manhasset Hills, NY 11040 (US). 

(74) Agent: TREPP, Robert, M.; IBM Corporation, Intellectual 
Property Law Dept., P.O. Box 218, Yorktown Heights, NY 
10598 (US). 



(81) Designated States: GN, JP, KR, SG, US, European patent (AT, 
BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, 
MC, NL, PT, SE). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: HIGH SPEED GE CHANNEL HETEROSTRUCTURES FOR FIELD EFFECT DEVICES 



(57) Abstract 

A method and a layered heterostruc- 
ture for forming high mobility Ge channel 
field effect transistors is described incorpo- 
rating a plurality of semiconductor layers 
on a semiconductor substrate, and a chan- 
nel structure of a compressively strained 
epitaxial Ge layer having a higher barrier 
or a deeper confining quantum well and 
having extremely high hole mobility for 
complementary MODFETs and MOSFETs. 
The invention overcomes the problem of 
a limited hole mobility due to alloy scat- 
tering for a p-channel device with only a 
single compressively strained SiGe chan- 
nel layer. This invention further provides 
improvements in mobility and transconduc- 
tance over deep submicron state-of-the art 
Si pMOSFETs in addition to having a broad 
temperature operation regime from above 
room temperature (425 K) down to cryo- 
genic low temperatures (0.4 K) where at 
low temperatures even high device perfor- 
mances are achievable. 
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^ PATENT COOPERATION TREATY 



From the INTERNATIONAL SEARCHING AUTHORITY 



PCT 



To: 

IBM Corporation 
Intellectual Property Law 
Attn. TREPP, Robert M. 
P.O. Box 218 

Yorktown Heights, New York 10598 
UNITED STATES OF AMERICA 


NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL SEARCH REPORT 
OR THE DECLARATION 

(PCT Rule 44.1) 


Date of mailing 

(clay/month/year) 13/07/2000 


Applicant's or agenf s file reference 
Y0999-123P 


FOR FURTHER ACTION See paragraphs 1 and 4 below 


International application No. 
PCT/US 00/06258 


International filing date 
(day/montWyear) 1 1/03/2000 


Applicant 

INTERNATIONAL BUSINESS MACHINES CORPORATION et al . 



1 . [x] The applicant is hereby notified that the International Search Report has been established and is transmitted herewith. 

Filing of amendments and statement under Article 19: J- 

The applicant is entitled, if he so wishes, to amend the claims of the International Application (see Rule 46):; \/Z 



When? The time limit for filing such amendments is normally 2 months from the date of transmittal of thjT 
International Search Report; however, for more details, see the notes on the accompanying sheet 



Where? Directly to the International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 
Fascimile No.: (41-22) 740.14.35 

For more detailed Instructions, see the notes on the accompanying sheet. 



CD 



2. 



□ The applicant is hereby notified that no international 
Article 17(2)(a) to that effect is transmitted herewith. 



Search Report will be established and that the declaration under 



3. Q With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that 

□ the protest together with the decision thereon has been transmitted to the International Bureau together with the 
applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 

( | no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Further action(s): The applicant is reminded of the following: 

Shortly after 18 months from the priority date, the international application will be published by the International Bureau. 
If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the 
priority claim, must reach the International Bureau as provided in Rules 90bfe.1 and 90b«s.3, respectively, before the 
completion of the technical preparations for international publication. 

Within 19 months from the priority date, a demand for international preliminary examination must be filed if the applicant 
wishes to postpone the entry into the national phase until 30 months from the priority date (in some Offices even later). 

Within 20 months from the priority date, the applicant must perform the prescribed acts for entry into the national phase 
before all designated Offices which have not been elected in the demand or in a later election within 19 months from the 
priority date or could not be elected because they are not bound by Chapter II. 



Name and mailing address of th International Searching Authority 

European Patent Office, P.B. 5818 Patentlaan 2 
-mi NL-2280 HV Rijswijk 
Qjli Tel. (+31-70) 340-2040, Tx. 31 651 po nl, 
Fax: (+31-70) 340-3016 



Authorized officer 

Marjory Sastropawiro 
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o 

NOTES TO FORM PCT/ISA/220 



These Notes are intended to give the basio instructions concerning the filing of amendments under article 1 9. The 
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions 
under that Treaty. In case of discrepancy between these Notes and those requirements, the latter are applicable. For more 
detailed information, see also the PCT Applicant's Guide, a publication of WIPO. 

In these Notes, "Article", "Rule", and "Section" refer to theprovisions of the PCT, the PCT Regulations and the PCT 
Administrative Instructions respectively. 



INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 



The applicant has, after having received the international search report, one opportunity to amend the claims of the 
international application. It should however be emphasized that, since all parts of the international application (claims, 
description and drawings) may be amended during the international preliminary examination procedure, there is usually 
no need to file amendments of the claims under Article 1 9 except where, e.g. the applicant wants the latter to be published 
for the purposes of provisional protection or has another reason for amending the claims before international pbultcation. 
Furthermore, it should be emphasized that provisional protection is available in some States only. 



What parts of the International application may be amended? 

Under Article 1 9, only the claims may be amended. 

During the international phase, the claims may also be amended (or further amended) under Article 34 before 
the International Preliminary Examining Authority. The description and drawings may only be amended under 
Article 34 before the International Examining Authority. 

Upon entry into the national phase, all parts of the international application may be amended under Article 28 
or, where applicable, Article 41 . 



When? Within 2 months from the date of transmittal of the international search report or 1 6 months from the priority 

date, whichever time limit expires later. It should be noted, however, that the amendments will be considered 
as having been received on time if they are received by the International Bureau after the expiration of the 
applicable time limit but before the completion of the technical preparations for international publication 
(Rule 46.1). 



Where not to file the amendments? 

The amendments may only be filed with the International Bureau and not with the receiving Office or the 
International Searching Authority (Rule 46.2). 

Where a demand for international preliminary examination has been/is filed, see below. 



How? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of 

one or more of the claims as filed. 

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or 
amendments, differs from the sheet originally filed. 

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is 
cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they must 
be renumbered consecutively (Administrative Instructions, Section 205(b)). 

The amendments must be made in the language in which the International application is to be published. 



What documents must/may accompany the amendments? 
Letter (Section 205(b)): 

The amendments must be submitted with a letter. 

The letter will not be published with the international application and the amended claims. It should not be 
confused with the "Statement under Article 1 9(1)" (see below, under "Statement under Article 19(1)"). 

The letter must be In English or French, at the choice of the applicant. However, If the language of the 
International application Is English, the letter must be In English; If the language of the International application 
is French, the letter must be In French. 
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NOTES TO FORM PCT/lSA/220 (continued) 



The letter must indicate the differences between the claims as filed and the claims as amended. It must, in 
particular, indicate, in connection with each claim appearing in the international application (it being understood 
that identical indications concerning several claims may be grouped), whether 



(0 


the claim 


is unchanged; 


00 


the claim 


is cancelled; 


(iii) 


the claim 


is new; 


(iv) 


the claim 


replaces one or more claims as filed; 


(v) 


the claim 


is the result of the division of a claim as filed 



The following examples Illustrate the manner In which amendments must be explained In the 
accompanying letter: 

1 . [Where originally there were 48 claims and after amendment of some claims there are 51}: 
"Claims 1 to 29, 31 , 32, 34, 35, 37 to 48 replaced by amended claims bearing the same numbers; 
claims 30, 33 and 36 unchanged; new claims 49 to 51 added.* 

2. [Where originally there were 15 claims and after amendment of all claims there are 11]: 
'Claims 1 to 1 5 replaced by amended claims 1 to 11." 

3. (Where originally there were 1 4 claims and the amendments consist in cancelling some claims and in adding 
new claims]: 

"Claims 1 to 6 and 1 4 unchanged; claims 7 to 1 3 cancelled; new claims 15,16 and 1 7 added.' or 
"Claims 7 to 1 3 cancelled; new claims 15,16 and 1 7 added; all other claims unchanged." 

4. [Where various kinds of amendments are made]: 

"Claims 1-10 unchanged; claims 11 to 13, 18 and 19 cancelled; claims 14, 15 and 16 replaced by amended 
claim 1 4, claim 17 subdivided into amended claims 15, 16 and 17; new claims 20 and 21 added.' 



"Statement under article 19(1)" (Rule 46.4) 

The amendments may be accompanied by a statement explaining the amendments and indicating any impact 
that such amendments might have on the description and the drawings (which cannot be amended under 
Article 19(1)). 

The statement will be published with the international application and the amended claims. 
It must be In the language In which the International appplicatlon Is to be published. 

It must be brief, not exceeding 500 words if in English or if translated into English. 

It should not be confused with and does not replace the letter indicating the differences between the claims 
as filed and as amended. It must be filed on a separate sheet and must be identified as such by a heading, 
preferably by using the words "Statement under Article 19(1)." 

It may not contain any disparaging comments on the international search report or the relevance of citations 
contained in that report. Reference to citations, relevant to a given claim, contained in the international search 
report may be made only in connection with an amendment of that claim. 



Consequence If a demand (or International preliminary examination has already been filed 

If, at the time of filing any amendments under Article 1 9, a demand for international preliminary examination 
has already been submitted, the applicant must preieraiAy, at the same time of filing the amendments with the 
International Bureau, also file a copy of such amendments with the International Preliminary Examining 
Authority (see Rule 62.2(a), first sentence) 



Consequence with regard to translation of the International application for entry Into the national phase 

The applicant's attention is drawn to the fact that, where upon entry into the national phase, a translation of the 
claims as amended under Article 19 may have to be furnished to the designated/elected Offices, instead of, or 
in addition to, the translation of the claims as filed. 

For further details on the requirements of each designated/elected Office, see Volume II of the PCT Applicant's 
Guide. 
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